Methanandamide increases COX-2 expression and tumor growth in murine lung cancer.
Increased COX-2 expression and elevated PGE2 have been associated with a poor prognosis in lung cancer. Cannabinoids have been known to exert some of their biological effects via modulation of prostaglandin production. We evaluated the impact of methanandamide on COX-2 expression, PGE2 production, and tumor growth in murine lung cancer. Methanandamide administration (5 mg/kg, four times/wk i.p.) resulted in an increased rate of tumor growth (P<0.01 compared with diluent treated controls). The CB1 and CB2 receptor antagonists, SR141716 and SR144528, did not block the methanandamide-mediated increase in tumor growth. In vivo, methanandamide treatment increased the production of PGE2 at the tumor site as well as in splenocytes. Consistent with these results, methanandamide increased PGE2 and COX-2 levels in murine lung cancer cells in vitro via a cannabinoid receptor-independent mechanism. The COX-2-specific inhibitor, SC58236, abrogated methanandamide induction of PGE2 production in vitro and blocked methanandamide-enhanced tumor growth in vivo. Furthermore, the p38/MAPK inhibitor, SB203528, and the p42/44 inhibitor, PD98059, blocked methanandamide-mediated induction of PGE2 and COX-2. These results suggest that methanandamide augments tumor growth by a cannabinoid receptor-independent pathway that is associated with the up-regulation of COX-2.